Introduction
Silicon-based materials containing Er atoms are of great interest in silicon-optoelectronic technology, due to their Er 3+ intra-4f emission at 1.54µm, which is the standard optical communication wavelength. In recent years, the Er-implanted crystalline Si or SiO 2 has been reported to show the infrared luminescence. However, the light-emitting efficiency was low in these materials due to the amount of the energy back transfer from the Er atoms to the base-materials and the low conversion efficiency from the optical and electrical sources.
Er-doped Silicon-Rich Silicon Oxide(Er:SRSO) was found to be an efficient material for infrared light emission because of the low energy back transfer rate and/or the high optical/electrical energy conversion efficiency induced by nanoscale silicon clusters. It was also reported that the higher oxygen concentration is achieved in the Er:SRSO film, the higher intensity light of 1.54µm emits [1] .
Thus, in order to increase the luminescence efficiency of the 1.54µm emission in the Er:SRSO films, the ex situ annealing process was employed in O 2 ambient, and we manufactured a light emitting diode with the annealed Er:SRSO to study the electroluminescence properties.
Experimental
We firstly deposited the Er:SRSO films on p-type Si substrate by and Si-Si binding energy, respectively. After annealing, the peaks of the SiO 2 and Si phase were more distinctive. However, there is not much difference along the annealing time. This means that the PL intensity is not dependent on the oxidation state of the silicon atom, so we suggest that the PL intensity depends on the number of silicon nanoclusters formed during the annealing time. Figure 5 shows EL spectra of p-Si/Er:SRSO/a-Si diode which is turned on at forward current density of ~ 2A/㎝ 2 . Since the EL spectra show several broad peaks from 1.2 to 1.6 ㎛, we attribute the EL origins to the Er 3+ intra-4f transition as well as defect states transitions in SRSO films and/or the n-type a-Si layer. We suggest that the electrons and holes injected from n-type a-Si and p-type Si are recombined in depletion region of p-n junction structure so that the energies dissipated in the nonradiative recombination processes is transferred to silicon nanoclusters or defect state in SRSO films and/or a-Si layer. -731-
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